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$(\Omega, \mu)$ . $\mu(\Omega)=1$ .
(1) $L^{\mathrm{p}}(\Omega, \mu)=$ { $f$ $\Omega$ : $||f||_{p}=[ \int_{\Omega}|f(x)|^{p}d\mu(x)]^{\frac{1}{p}}<\infty$}
$L^{\infty}(\Omega, \mu)=$ { $f$ $\Omega$ : $||f||_{\infty}= \mathrm{e}\mathrm{s}\mathrm{s}.\sup_{x\in\Omega}|f(x)|<\infty$ }
, .
(1) $0<p<1$ , .
(2) $p=2$ .
(3) $1<p<\infty$ .
(4) $p=1,$ $p=\infty$ .
,




, $1<p<\infty$ $parrow 1$
$Parrow\infty$ “ ” .
Theorem 1( , 1951). $\alpha\geq 0$ $T$
(3) $||Tf||_{L^{\mathrm{p}}} \leq\frac{A}{(p-1)^{\alpha}}||f||_{L^{\mathrm{p}}}$ $f\in L^{p}$ , $1<p<2$
,
(4) $\int_{\Omega}|Tf(x)|d\mu(x)\leq C_{1}\int_{\Omega}|f(x)|(1+\log^{+}|f(x)|)^{\alpha}d\mu(x)+C_{2}\mu(\Omega)$ $f\in L\log^{\alpha}L$
.
.
1478 2006 111-115 111
Theorem 2 (Zygmund, 1959). $\alpha>0$ . $T$
(5) $||Tf||_{L^{\mathrm{p}}}\leq Ap^{\alpha}||f||_{L^{\mathrm{p}}}$ $f\in L^{p}$ , $p<p<\infty$
(6) $||Tf||_{\exp L^{1/\alpha}}\leq C||f||_{L^{\infty}}$
. $\rho>0$
(7) $\exp L^{\rho}=$ { $f$ $\Omega$ : $\int_{\Omega}\exp(|\lambda f|^{\rho})d\mu\leq 1$ for some $\lambda>0$ }
, $\lambda$ $||\cdot||_{\exp}$ Ll/ Banac
.
Proof. ([5] XII 4.41 ) $C>0$ ,
(8) $||f||_{L^{\infty}}\leq 1$ $\int_{\Omega}\exp(\lambda|Tf|^{1/\alpha})d\mu\leq C$
.
$k$ . (5)
(9) $\int_{\Omega}|Tf(x)|^{\frac{k}{\alpha}}d\mu\leq A^{\frac{k}{\alpha}}(\frac{k}{\alpha})^{k}\int_{\Omega}|f(x)|^{\frac{k}{\alpha}}d\mu(x)\leq A^{\frac{k}{\alpha}}(\frac{k}{\alpha})^{k}\mu(\Omega)||f||^{\frac{k}{L\alpha}}\infty$
$\}^{}.\frac{\lambda_{0}^{k}}{k!}$
$\int_{\Omega}\frac{(\lambda_{0}|Tf(x)|^{\frac{1}{\alpha}})^{k}}{k!}d\mu(x)\leq A^{\frac{k}{\alpha}}(\frac{k}{\alpha})^{k}\frac{\lambda_{0}^{k}}{k!}\int_{\Omega}|f(x)|^{\frac{k}{\alpha}}d\mu(x)\leq(A^{\frac{1}{\alpha}}e\frac{\lambda_{0}}{\alpha})^{k}||f||^{\frac{\mathrm{k}}{\infty\alpha}}$
. $0<\beta<1,$ $\lambda_{0}=\beta(\frac{\alpha}{eA^{\frac{1}{\alpha}}})$ , $k$
(10) $\int_{\Omega}\sum_{n}\frac{1}{k!}(\lambda_{0}|Tf|^{\frac{1}{\alpha}})^{k}d\mu\leq \mathrm{C}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}\mathrm{a}\mathrm{n}\mathrm{t}$
. , Taylor (8) .
1.2. Zygmund $\cap$ $L^{p}$ .
$1<p<\infty$
Zygmund .














$L^{\infty}( \Omega)=\{f\in\bigcap_{1\leq p<\infty}L^{p} : \sup_{1\leq \mathrm{P}<\infty}||f||_{p}<\infty\}$





















Theorem 3. $(H, ||\cdot||_{H})$ , $(\Omega, \mu)$ Banach ,
$H\subset L^{1}$ $J$ . $H\subset L^{\infty}$ ,





1 $\lambda$ $\int_{\Omega}\mathrm{e}$)$\mathrm{r}\mathrm{p}(\lambda|Tf|)d\mu<\infty$ , $\lambda$
.
$2\mu(\Omega)=1$ $0<p0\leq p_{1}\leq\infty$ $\mathrm{b}\mathrm{l}\mathrm{f}||f||_{L^{p_{0}}}\leq||f||L^{p1}$ , $\lim_{parrow\infty}||f||\iota’=||f||_{L^{\infty}}$ .
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Proof. $J$ , $C>0$ , $f\in H$ $||f||_{L^{1}}\leq$






Theorem 4. $(\mathcal{X}, \mathcal{M}, m)$ $M,$ $L^{\infty}$
, $A$ $L^{\infty}\subset A\subset M$ $M$
Banach . $L^{\infty}=A$ .
Remark. - .
Proof. $A$ Banach , $\Phi_{A}$ . $g\in A$
$\sigma_{A}(g)$ , Gelfand $\hat{g}$ $\sigma_{A}(g)=\hat{g}(\Phi_{A})$ (
[3] 11 .5(e) ). $g$
$|| \hat{g}||_{\infty}=\sup\{|z| : z\in\sigma_{M}(g)\}$
.
$L^{\infty}\neq A$ . $f\in$ A\L\infty , $f$
.




, $u\in L^{\infty}$ $\sigma_{A}(u)\subset\sigma_{L^{\infty}}(u)$ .
$\epsilon=(|\lambda|-||\hat{f}||_{\infty})/3$ , $\sup|u|\leq 2\epsilon$ $f^{-1}(\{z:|z-\lambda|<\epsilon\})$ $f-u=\lambda$
$u\in L^{\infty}$ .






, $|\lambda|>2\epsilon$ $u-\lambda$ $L^{\infty}$ ,
$\sigma_{L\infty}(u)\subset\{z : |z|\leq 2\epsilon\}$
,
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